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LONG DISTANCE OVERLAND TROPOSPHERIC PROPAGATION 
MEASUREMENTS AT 495 AND 560 Mc/s 



SUMMARY 

This report presents the results of field strength measurements on u.h.f. 
transmissions on 495 Mc/s and 560 Mc/s over land paths at distances up to 294 miles 
(473 km). These measurements extended over a period of approximately three years and 
have been used in, the preparation of field strength/distance curves for various 
percentages of the overall time. 

The results are compared with the measurements at 180 " 4 Mc/s made over 
similar transmission paths and reveal a significant dependence of field strength on 
frequency. 

The measurements were used by Study Group V" of the C.C.I.R. in the prepara- 
tion of field strength curves for tropospheric propagation at distances beyond the 
horiaon. 



1, INTRODUCTION 

To operate common channel u.h.f. transmitters with the minimum amount 
of mutual interference information is required on the magnitude and duration of 
occurrence of signals propagated over long distances. 

Long distance propagation tests were started by the B.B.C. Research Depart- 
ment in 1947 and measurements have been made since then within the frequency range of 
30-300 Mc/s. ^' ^' ^' *' ^ Band IV was allocated for broadcasting by the I.T.U. at 
Atlantic City in 1947 and, because of the B,B.C.'s interest in this band, experiments 
were started to determine to what extent long distance tropospheric propagation is 
dependent upon frequency, and to obtain comparison with the results of earlier tests. 

In 1951 the C.C.I.R. began a Study Programme on tropospheric wave propagation 
at distances well beyond the horiaon. Measurements made by the B.B.C. have contri- 
buted to this programme. Further data on higher frequencies were required to 
supplement that already available in the United Kingdom and other countries. This 
report covers the measurements made on 495 Mc/s and 560 Mc/s during the period from 
March 1955 to June 1958. 



S. TRANSMISSION PATHS 

The transmitters were sited originally at Sutton Coldfield and Holme Moss 
with receiving sites in operation at Mursley in Buckinghamshire, Kingswood Warren in 




PONTOP PIKE 
560Mc/s 

0TTRiNGHAM-lO7 MILES (172 km) 

DORKET HEAD-133 MILES {214 km) 

MURSLEY-2iO MILES (338 km) 

KINGSWOOD-261 MILES (420km) 

BEDDINGHAM-294 MILES {473 km) 



HOLME MOSS 
560 Mc/s 
MURSLEY~i 18 MILES (190 km) 
K1NGSWOOD--169 MILES {272 km) 
8EDDINGHAM-203 MILES (326 km) 



PTTRINGHAM 




iUTTON COLDFIELD 
495 Mc/s 
MURSLEY- 62 MILES (lOOkm 
K1NGSWOOD-II4 MILES (183 km) 
BEDDINGHAM-t47 MILES (237 km) 




Geographica! distribution of transmitting and receiving sites 

# Receiving sites @ Transmitting sites 



Surrey, and Beddingham, near Lewes in Sussex, providing path distances of from 
62 miles {100 km) to 203 miles {3^ km). The Sutton Coldfield transmissions began in 
March 1955 and continued to July 1956. The Holme Moss transmissions began in July 
1955 and continued to November 1956 and the transmitter was then moved to Pontop Pike 
to extend the range of distances from 107 miles (172 km) to 294 miles (473 km), two 
further receiving sites being added, one at Ottringham and another at Dorket Head, 
Nottingham. The Pontop Pike transmissions began in January 1957 and continued to 
June 1958. 



Fig. 1 shows the geographical distribution of the transmitting and receiving 



sites, 



3. APPARATUS AND SITES 



3.1. Transmitters 



The transmitters were designed for operation in Band IV. The transmitter 
at Holme Moss, later installed at Pontop Pike, operated on a carrier frequency of 
560 Mc/s and the transmitter at Sutton Coldfield used 495 Mc/s. The transmissions 
were 100;^ "square-wave" modulated at 1000 c/s and were cut automatically for 2 seconds 
every minute so that the signals could be identified at the receiving sites. Six- 
element Yagi aerials were used for transmitting. 



Details of the transmitting sites are given in Table 1. 

TABLE 1 



Station 


Freq. 


Period 
of 
Measure- 
ments 


Maximum 
E.R.P. 


Site 

Height 

a.m.s.l. 


Aerial 
Hei^t 
a.g.l. 


Latitude 


Lougitude 


Aerial 
Polari- 
zation 


Directicai 

of 

Maximum 

Radiation 


Mc/s 


Watts 


ft 


m 


ft 


m 


Suttcn 


495 


Mar. 1955 


400 


555 


169 


594 


181 


52°35'69"N 


01°49'S7"W 


H 


143° 


Coldfield 




to 
July 1956 




















Holme 


560 


July 1955 


350 


1720 


524 


594 


181 


53°31'58"N 


01°51'22"W 


H 


103° 


Moss 




to 
Nov. 1956 




5.4 

'* tf 4 
















Pontop 


560 


Jan. 195? 


800 


1002 


305 


410 


1R5 


54°52'08"N 


01°46'ir'W 


H 


164° 


Pike 




to 
























June 1958 

















3,2. Receivers and Sites 

The type of receiver used for these experiments was described in detail in 
an earlier Research Department report.^ The main features of the receiver are its 
high sensitivity and stability of calibration. A high output signal/noise ratio is 



achieved by using 1000 c/s modulation at the transmitter and restricting the bandwidth 
of the receiver circuits following the detector. 

Full receiving site details are given in Table 2. 

TABLE g 







Distance of 
















Receiving 


Site 


Aerial 


Bearing 






Receiving 


Transmitting 


Site 


from 


Height 


Height 


of Site 






Station 


Station 


Transmitter 


a.mtS.l. 


a.g.l. 


from 


Latitude 


Longitude 














Trans- 
mitter 






miles 


km 


ft 


m 


ft 


m 


Kurs ley- 


Sutton 
Coldfield 


62 


100 


520 


158 


30 


9-1 


135° 


51°57'12"N 


00°48'05"W 


Kings wood 


It 


114 


183 


650 


167 


30 


9°1 


142° 


51°17'20"N 


00°12'60"W 


Beddinghain 


It 


147 


237 


600 


183 


30 


9'1 


146° 


50°50'02"H 


00°04'15"E 


Mursley 


Holme Moss 


116 


190 


520 


158 


30 


9'1 


158° 


51°OT'12"N 


00°48'05"W 


Kingswood 


II 


169 


272 


550 


167 


30 


9'1 


155° 


51 ° 17' 20 "N 


00°12'50"W 


Beddinghain 


II 


203 


326 


600 


183 


30 


9*1 


156° 


50°50.'02"N 


00°04'15"E 


Ottr Ingham 


Pont op Pike 


107 


172 


30 


9-1 


30 


9-1 


139° 


53°41 ' 50"N 


00°03'52"W 


Dorket Head 


ir 


133 


214 


460 


140 


30 


9*1 


169° 


53°01'0S"N 


01°06'48"W 


Mursley 


II 


210 


338 


520 


1S8 


30 


9-1 


169° 


51°57'12"N 


00°48'05"W 


Kingswood 


II 


261 


420 


550 


167 


30 


9*1 


16^ 


51°17'20"N 


00°12'50"W 


Beddingham 


It 


294 


473 


600 


183 


30 


9'1 


164° 


50°50'02"N 


00°04'15"i; 



4 . RESULTS 

4.1. Analysis 

The transmitters radiated from 0900-2300 hours daily. The recording charts 
were run at speeds of 3 in. (7'6 cm) or 6 in. fl5'2 cm) per hour depending on the type 
of fading normally received. 

The daily recording was split into two periods, 0900-1800 hours and 1800-2300 
hours, in order to give an indication of any diurnal change of signal strength. The 
daily analysis was grouped into months and finally the months were grouped to give 
the overall results. 



The analysis consisted of determining the time duration during which a 
signal was received exceeding each of several fixed levels of field strength. These 
time durations, expressed as a percentage of the overall valid recording time, were 
plotted against the signal level, separate graphs being prepared for each transmission 
path. The field strength exceeded for any required percentage of the overall time 
was then plotted against each of the distances at which the recordings were made and 
a family of curves was then constructed showing field strength against distance for 
0.156, 1.0^, lOiE and 50^ of the overall time. 



4.2. Receiving Bite Variation Factor 

The receiving sites chosen are often not representative of average reception 
in the areas surrounding them. They may, as in the case of Beddingham, be sited on 
a hill dominating the surroimding area and may therefore receive a much greater field 
strength than the majority of domestic receiving installations in that area. 

To relate the field strength as measured at a given site to the average 
field strength for the surrounding area, a correction factor has to be applied to the 
measured results. This factor is known as the "site variation factor" (s.v.f.). An 
approximate estimate of the s.v.f. was obtained by choosing 15-^ sites within a 
5-mile (8-kia) radius of the fixed receiving site and comparing the measured field at 
each of these sites with that at the fixed site. The ratio in decibels of the field 
strength at each of the temporary sites to that at the fixed site was found and the 
mean of the ratios for all the sites was taken as the site variation factor. A 
negative a.v.f. indicates that the fixed site is superior to the average for the area. 

The results of the s.v.f. measurements made during the experiments are 
tabulated in the Appendix. These were obtained for three paths only, Sutton Coldfield 
to Mursley, Holme Moss to Mursley, Pontop Pike to Ottringham. Signals were too 
weak for measurements to be made at the other receiving sites except during abnormal 
propagation conditions. 

Table Sgives the s.v.f. for each receiving site as measured on the different 
transmissions. Measurements of s.v.f. were made at Mursley on two transmissions and 
it will be seen that there is a difference of 5*5 dB. This difference may be due to 
significant differences in ground profiles between the receiving site and the two 
transmitters. 

TABLE 3 
Measured Site Variations Factors 







Site Variation Factor 


Transmitter 


Receiving Site 


(s.v.f.) 




„ 


dB 


Sutton Coldfield 


Mursley 


-13-0 


Holme Moss 


Mursley 


-7-5 


Pontop Pike 


Ottr Ingham 


-3-5 



The results of the measurements made to obtain the s.v.f. for the three 
receiving sites are tabulated in the Appendix and are plotted in Fig. 2 with the 
ordinate scale normalised to show the field strength relative to the median value 
with respect to location. An example of the use of Fig. 2 indicates that, since the 
s.v.f. for Mursley (Sutton Coldfield) is -13 dB, it will be seen from curve (a) that 
92% of locations around Mursley receive a lower field strength from Sutton Coldfield 
than is received at the site used for the long term recording of the tropospheric 
signals . 
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20 30 40 50 60 70 60 90 95 98 99 

% RECEIVING LOCATIONS 

Fig. 2- Field strength ratio in d8 related to number of receiving sites (per cent) 

(a) Mursley -■ Sutton Coldfield {495 Mc/s) 

(b) Hursiey - Holme Moss {56O Mc/s) 

(c) Ottringham - Pontop Pike (56O Mc/s) 

TABLi 4 
Estimated Site Variation Factors 







Assumed Site Variation Factor 


Transmitter 


Receiving Site 


(s.T.f. ) 
dB 


Sutton Coldfield 


Kingswood 


+ 5'5 


ir 


Beddingham 


-13' 5 


Pontop Pike 


Dorket Head 


-1-5 


ir 


Muraley 


-10-0 


It 


King 3 wood 


+ 5-5 


11 


Beddingham 


-13' 5 


Holme Moss 


Kingswood 


■*-5*5 


1) 


Beddingham 


-13* 5 



a 



The s>v.f. measurements made at tke time of the Band III long distance 
overland measurements experiment^ have been assumed to apply to those receiving sites 
where measurements of s.v,f. were not made on Band IV, An exception is Mursley 
(Pontop Pike) vfcere the approximate average of Mursley (Sutton Coldfield) and Mursley 
(Holme Moss) was assumed. The Band III s,v>f,? measured at Kingswood and Be.i."in.^h^-i!n 
on the Sutton Coldfield transmissions were assumed to apply to the Holme Moss an 
Pontop Pike paths™ These estimated s,v,f,s are given in Table 4= 

4=3. Sutton Coldfield Transmissions 

The Sutton Coldfield u»h,f. transmissions started in March 1955 and continued 
until July 19^, The three receiving sites were not all operational for the full 
seventeen months. Measurements were begun at each site as soon as the receiving 
equipment became available. They started at Mursley and Beddingham in July 1955 and 
November 1955 respectively and Kingswood was operational for the full period. 

Fig, 3 shows the results of the analysis of the measurements made at 
Mursley, Kingswood and Beddingham, The field strength values have been corrected for 
a radiated power of 1 kW from a half-wave dipole. Tabulated results, appropriate to 
certain fixed percentage times and with and without correction by the s,v,f., are 
given in Table 5, 

Signals were received at Kingswood for just over 1$ of the total recording 
time and at Beddingham for about 7% of the total recording time. 

Curves (b ) and (c) in Fig. 3 were extrapolated to obtain the values for IO56 
of the time given in Table 5, which may therefore be subject to some error. 

The receiving site at Mursley is 62 miles (100 km) from Sutton Coldfield 
and the signal received there during normal propagation conditions showed only slight 
variation of signal level from day to day. During periods of abnormal propagation, 
however, the field strength showed slow fading characteristics with occasional "drop- 
outs" to 30 dB or more below normal level for periods of a few minutes- 

Signals were not received at Kingswood and Beddingham during normal propa- 
gation conditions, but during periods of abnormal propagation the signals rose above 
noise level with slow fading characteristics. 

It is of interest to note from Fig, 3 that the free space field at Mursley, 
67 dB relative to 1 fiY/m for an e,r,p, of 1 kW, was exceeded for approximately O'' 13* 
of the total time, 

4.4« Holme Moss Transmissions 

The Holme Moss transmissions began in July 1955 and continued until November 
1956, The receiving sites at Mursley and Kingswood were in operation from the start 
of the transmissions and measurements were started at Beddingham in November 1955. 
Fig. 4 shows the results of the analysis of the measurements made at Mursley, Kingswood 
and Beddingham plotted as field strength against percentage time. The tabulated 
results, appropriate to certain fixed percentage times, with and without s.v.f. 
corrections, are given in Table 6. 
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"la TOTAL VALID RECORDIWG TIME WHEN THE FIELD STRENGTH EXCEEDED ORDINATE VALUE 



Curve 


Receiver 


Distance 


Total 

Hours 

Recorded 


Free* 
Space 
Field 


.ml 


km 


(a) 
(b) 
(c) 


Murs ley- 
Kings wood 
Beddingham 


63 
114 
147 


100 
183 
237 


3143 
4652 
2481 


66'9 
61-6 
59*4 



*dB rel. 1 fMY/m for 1 kW E.R.P. 
Fig. 3-Sutton Coldfield transmission (l^95Mc/s) - variation of field strength with time 



TABLE 5 
Sutton Coldfield Results -495 Mc/s 



Curve 


Receiving 
Site 


Measured Field Strength 
(dB rel. 1/xV/m for 1 kW e.r.p. ) 


Field Strength corrected for s.v.f. 
(dB rel. IfiY/m for 1 kW e.r.p.) 


0*156 


1*0* 


10« 


bO% 


90« 


99^ 


99*9* 


0*1* 


l-Oit 


10* 


50* 


90* 


99* 


99*9* 


fa) 
(b) 


Mursley 
Kings wood 
Beddingham 


68'0 
33" 5 
49*5 


56'5 
17-0 
23*0 


49' 5 
-3-0* 
9'0* 


45' 
N 
N 


42' 
N 
N 


39' 5 
N 


34-0 
N 
N 


55' 
39-0 
36*0 


43*5 

23-5 

9-5 


36*5 
3-6* 
-4' 5* 


32*0 
N 
N 


39*0 
N 
N 


26-5 
N 
N 


21' 
N 
N 



*Bxtrapolated values 
N -Signals below noise level at recording site 




O'O! O'l 02 0.5 ) 2 5 !0 20 30 40 

=/<, TOTAL VALID RECORDING TIME WHEN THE FIELD 

STRENGTH EXCEEDED ORDINATE VALUE 



50 



Curve 


ReceiTer 


Distance 


Total 

Hours 

Recorded 


Free* 
Space 
Field 


ml 


km 


(d) 
(e) 
(f) 


Mursley 
Kings wood 
Beddingham 


118 
169 
SOS 


190 
326 


4146 
4668 
3765 


61-3 
58' 2 
56- 6 



*dB rel. 1 AiV/m for 1 kW E.R.P. 
Fig. If" Holme Moss transmission (560 Nc/s) - variation of field strength with time 

The s.T.f. was measured at Mursley. Measurements of s.v.f. during the 
Band III experiment for the Sutton Coldfield transmission were assumed to be applicable 
to Kingswood and Beddingham. The curves in Fig. 4 were extrapolated to record 
values for 10^ of the total recording time at Kingswood and Beddingham, and the 50* 
value for Mursley^ 

The signals received at Mursley were of the fast fading type during periods 
of low field strength, changing to a slow fading rate during periods. of high field 
strength. The free space field was exceeded for approximately 0-17i( of the total 
time. 
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TABLE 6 
Holme Moss Results -560 Mc/s 



Curve 


Receiving 
Site 


Measured Field Strength 
(dB rel. 1/iV/m for 1 kW e.r.p. ) 


Field Strength corrected for s. v. f. 
(dB rel. 1 /iY/ra for 1 kW e.r.p. } 


O'l^ 


1"0^ 


10$ 


50^ 


0-1% 


1°0^ 


10^ 


50^ 


(d) 
(e) 
(f) 


Murs ley- 
Kings wood 
Beddingham 


65'0 
£8-5 
30-0 


47'0 
14' O' 
18-5 


24' 5 

-5-0* 

-6-0* 


11 '0* 
K 
N 


57° 5 
34-0 
16° 5 


39-5 

19-5 

5-0 


17 = 
0-5* 
-19 '5* 


3-5* 
N 
N 



*H;xtrapolated values 
N -Signals below noise level at recording site 

Signals were received at Kingswood and BeddinghaRi only during periods of 
abnormal propagation and had slow fading characteristics. 

4.5. Pontop Pike Transmissions 

As stated earlier, the transmission path was extended by transferring the 
Holme Moss transmitter to Pontop Pike, The receiving sites at Mursley, Kingswood 
and Beddinghara were retained and additional sites at Dorket Head (Nottingham) and 
Ottringham, near Hull, were commissioned„ Transmissions started in January 1957 and 
continued until June 1958. Measurements were continuous at Ottringham, Mursley and 
Beddingham over the full period but there was a break in the measurements at Dorket 
Head during May and June 1957 and the Kingswood measurements ceased in January 1958. 

The analysed results of measurements taken at the receiving sites have 
been plotted in Fig. 5 which shows the levels exceeded for given percentages of the 
time. Table 7 is a tabulated list of measurements with and without correction for 
s.v.f. for various percentages of the overall time. 

During periods of abnormal propagation the signals received had slow fading 
characteristics. Signals were only received at Kingswood and Beddingham under 
exceptionally good propagation conditions. Weak, fast fading sigQals were occasional- 
ly received at Dorket Head and Mursley and signals were received at Ottringham for a 
considerable proportion of the time. 



TABLE 7 
Pontop Pike Results 



560 Mc/s 





Receiving 
Site 


Measured 


Field Strength 


Field Strength 


corrected for s.v.f. 


Curve 


(dB rel. 1/iV/ 


in for 1 kW e.r.p. } 


(dB re 


1. 1 /xV/ 


m for 1 kW e.r.p. ) 


O'lig 


I'O^ 


10^ 


50iS 


O'lg; 


l-05£ 


10^ 


5056 


(g) 


Ottringham 


45-5 


31'0 


14-5 


3-5* 


43-0 


£8-5 


12-0 


1-0* 


(h) 


Dorket Head 


£5' 5 


12° 5 


0-5 


■-^-0* 


S4-0 


11-0 


-1-0 


-10-5* 


(i) 


Mursley 


47-5 


21-5 


4-0 


~is-o* 


37-5 


11-5 


-6-0 


™22-0* 


(J) 


Kingswood 


28'0 


0-5 


-25-0* 


N 


33-5 


6-0 


-19-5* 


N 


(k) 


Beddingham 


35' 


5-5 


-£0-0* 


N 


21-5 


^8-0 


"33' 5* 


W 



*Sxtrapolated values 
■Signals b.elow noise level at recording site 
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10 



20 



Curve 




Distance 


Total 
Hours 


Free* 
Space 












ral 


km 


Recorded 


Field 


(a) 


Ottringham 


107 


17 S 


6169 


63' £ 


(h) 


Dorket Head 


133 


214 


5884 


60-3 


(i) 


Murs ley 


SIO 


338 


5367 


56'3 


(.1) 


Kings wood 


861 


420 


3545 


54-4 


Ck) 


Beddingham 


S94 


473 


6313 


53*4 



*dB rel. 1 ^V/m for 1 kW B.R.P. 

Fig. 5 - Pontop Pike transmission (560 Mc/s) - variation of field strength with time 

It is of interest to note that the measured results (Fig. 5) gave a higher 
field strength for Mursley than for Dorket Head and in fact the free space field was 
occasionally exceeded at Mursley. After applying the assumed s.v.f.s quoted in 
Section 4.2, the Mursley 0*156 figure is still higher (13-5 dB ) than that of the 
Dorket Head figure, while the 1% values are similar. The cause of this phenomenon 
has not so far been determined. 

4.6. Band IV Field Strength/Distance Curves 

The measured and extrapolated field strengths listed in Tables 5, 6 and 7 
are shown in Fig. 6 plotted against distance for O'lJ, 1$, 10^6 and 50^ of the time. 
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Lines of "best fit", calculated by the metiiod of least squares for a logarithmic 
distance scale, are drawn through the points relating to each time percentage value. 
Two 10!6 curvea are shovm, one derived from the five measured values only, and the 
other including the extrapolated values for Kingswood and Beddingham for all three 
transmissions. Fig. 7 is the corresponding field strength/distance graph with 
correction for the s.v.f. included. Again, two 10^ curves are shown and the lower 
curve, which includes the extrapolated values for Kingswood and Beddingham for all 
three transmissions, is considered to be the more representative one, applying to the 
average receiving location in any area. 

Comparison between Figs. 6 and 7 reveals that the s.v.f« correction gives a 
field strength/distance curve lower by about 6 dB than the measured values. Although 
most of these s.v»f.s were assumed to be the same as those measured in the Band III 
experiment and are thus only approximate values, the scatter of points is reduced by 
applying the correction.. 



The fact that a "best fit" straight line ■ean be derived on the logarithmic 
distance scale implies an inverse power relationship between field strength, £, with 
distance, d, of the form E ~ k/ d"^ where j? is a parameter related to the transmission 
path and to the power of the transmitter.. Values of m and 20 log K obtained from 
the eleven sets of data, corrected for s-v»f., are shown in Table 8. It is interes- 
ting to note that the slope of the curve increases in steepness with increasing 
percentage time, indicating a reduced dependence of the field strength on distance 
under conditions of abnormal propagation. 



TABLS 8 
Band IV -Slope of Field Strength/Distance Curves 



Percentage Time 


ffl 


go log K 


0-1$ 


-2-31 


146 


1^ 


-3- 51 


184 


10$ 


-4 -66 


231 


5056 


"5-19 


2Sf? 



The field strength/distance curves of Fig. 7 are replotted on linear paper 
in Fig. 8, together with the O.C.I.R. curves adopted at the IXth Plenary Assembly, 
Lob Angeles, 1959, for the freciuency range 40-600 Mc/a. The data presented in this 
report were made available to the C.G.I.R. and used, in conjunction with data available 
from other countries, to prepare the G.C.I.R. curves. There are significant, even 
large, differences between the two 10$ and 50$ curves. These can only be accotmted 
for by the fact that the C.C.I.R. curves are derived from the results of measurements 
over many transmission paths in several different countries, heavily weighted by a 
mass of data relating to the frequency bands between 40^00 Mc/s. A future revision 
of the C.C.I.R. curves, for the u.h.f. spectrum, would be likely to be considerably 
influenced by the data presented in this report. 



4.7. Comparison of Bands III and IV Overland Field Strength/Distance Curves 

The field strength/distance curves, corrected for s.v.f. given in this 
report fFig. 7) are plotted in Fig. 9 together with the field strength/distance 



14 




300 4O0 500 

DISTANCE FROM TRANSMfTTER, km 



Fig. 8 - Comparison of corrected Band IS! witli CC.i.R. (Los Angeles 1959) 40-600 Mc/s 

field strengtii/d i stance curves 
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Fig, 9 - Comparison of Bands HI and Iff field strengths against distance 
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curves obtained from the Band III experiment." It will be seen that, except for 
distances from 100 km to 170 km in the 0"!^ case only, the Band III curves show leas 
attenuation than the Band IV curves, indicating a dependence of field strength on 
frequency at great distances. For example, the difference between the field strength 
exceeded for lO^fi of the time at 400 km is 16 dB. 



The transmission paths and the period of the measurements were not identical 
in these two experiments. Measurements were made on both Band III and Band IV 
transmissions from Pontop Pike from January 1957 to February 1958. The measured 
field strengths are tabulated in Table 9. 



TABLE 9 

Comparison of Bands III and IV Transmissions 
from Pontop Pike 









Measured Fie 


Ld Strength 


Receiving 


Band 


Total Hours 


(dB rel. 


1/iV/m f 


3r 1 kW 


e.r.p. ) 


Site 




Recorded 
















O'liE 


li 


10^ 


50* 


Ottringham 


III 


4253 


42-5 


31-5 


18-5 


6*5 




IV 


4^2 


47*0 


33*0 


15' 5 


4*5 


Dorket Head 


III 


3798 


38-0 


26*0 


12'0 


N 




IV 


4085 


26-5 


14-5 


2-0 


H 


Mursley 


III 


4S10 


43"0 


29-5 


ll'O 


N 




IV 


3837 


50-0 


26'5 


5-5 


N 


Kings wood 


III 


3197 


31-0 


11-0 


N 


15 




IV 


3645 


28'0 


0'5 


N 


N 


Beddingham 


III 


4157 


42-0 


20-0 


N 


N 




IV 


4517 


37*0 


8-0 




N 


N 



N 



Signals below noise level at recording site 



Lines of "best fit" are drawn in Fig. 10 for the Band III and Band IV O'l*, 
1^ and 10* measurements given in Table 9. It will be seen from Fig. 10 that there 
is little difference between Bands III and IV for the O'l* curves but that there is a 
significant difference in the case of the 1* and 10* curves at the greater distances. 
This is an indication that the field strength is less dependent on frequency under 
extreme conditions of abnormal propagation. Fig. 11 shows the results of the 
analysis of the simultaneous records made at Mursley on Pontop Pike Bands III and IV 
transmissions over exactly the same period of time. This figure shows frequency 
dependence effects varying with the percentage of time. 



4.8, Monthly Field Strength Variations 

The field strengths exceeded in each month for each percentage time are 
plotted in Figs. 12, 13 and 14 for the transmission paths of Sutton Coldfield, Holme 
Moss and Pontop Pike respectively. 
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Measurements were not made at all sites throughout the full period of 
transmissions from Sutton Goldfield and Holme' Moss and no significant seasonal trend 
can be discerned from Pigs^ IS and 13. High field strengths occurred at all sites 
during January 1956, but occurred also at all sites where measurements were made in 
July 1955. 

Features worth noting in Pigs, IS, 13 and 14 are that the month to month 
variations in field strength increase with increasing distance and with decreasing 
percentage times. These points are more clearly demonstrated in Fig. 15, where the 
standard deviations of the field strength values in Pigs. IS, 13 and 14 are plotted 
as a function of distance for each percentage time where monthly measurements were 
obtained. The lines of "best fit" drawn show that the month to month variations 
increase with distance in the case of the 0°!^ and 1^ values. 
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Fig, 15 
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The large standard deviations at the greater distances for the 0°l^-and 1% 
field strengths emphasise the need for continuing the type of experiment discussed in 
this report for periods long enough to embrace the whole range of tropospheric 
variations if reliable figures of field strength for the small percentage time values 
are to be obtained. 
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5. CONCLUSIONS 

The investigations described in this report were conducted over land paths 
on frequencies in Band TV, The gradients of the field strength/distance curves 
derived from the measureiQents decrease with decreasing percentage times, implying a 
decreasing influence of distance on the received field strength under abnormal 
conditions. 

Comparison between the field strength/distance curves derived from the 
measurements in this report and the Band III report^ indicate that the Band III range 
of frequencies is propagated, for the greater proportion of the time, with less 
attenuation than the frequencies in Band IV at the greater distances. 

Comparisons made between measurements on the 180'"4 Mc/s and 560 Mc/s 
transmissions from Pontop Pike over the same period of time and over the same paths 
show a dependence of attenuation on frequency for the "1^" and "10^" field strength/ 
distance curves which increases with distance. There is little difference between 
the "0=1^" curves, implying a decreasing influence of frequency on the received field 
strength under conditions of high abnormal propagation. 

The field strength exceeded for each month for the various percentage times 
varies over a greater range as the percentage time decreases. Variations of the 
"0"l56" and "1%" field strengths also increase with increasing distances, 
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